Source. Isotopic analysis (C, N, and O) were performed with a Cameca NanoSIMS 50L at CIW.
Results: The bulk of the particle is composed of elongated nanoparticles (average 15 nm × 30 nm) of an Fe-rich phase [ Figure 2a ], which also contains about 10 at.% Cr. Selected area electron diffraction (SAED) of this material reveals rings with spacings consistent with a spinel structure [9] . Although abundant Cr is present, the overall composition is closer to magnetite than chromite [(Fe 2+ 0.91 Carbonaceous Inclusions. Within the bulk Cr-rich magnetite are several 2-3 μm inclusions of a carbonaceous nanoparticulate material [Figure 1b, 2b] . SAED reveals diffraction rings consistent with poorly graphitized carbon (PGC), and XANES spectra are also consistent with PGC [8] . Isotopic analyses of the PGC show terrestrial δ 13 C and δ 15 N values, consistent with a nebular origin. In addition, 5-10 nm Fe-rich nanoparticles are present in the cores of the PGC particles [Figure 2c] . Fourier analysis of lattice fringes visible in several core Fe grains indicate a cohenite (Fe 3 C) crystal structure rather than that of Fe metal.
Discussion: The nanoparticulate texture of the particle indicates that it is a primary nebular condensate and did not experience any significant heating during its residence on Wild 2 or during aerogel capture. The sequence of condensation is clearly: 
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Fe-cores → PGC → Cr-rich magnetite
If the Fe-cores originally condensed in the nebula as cohenite, it would require a local gas composition of C/O > 1. This is generally not thought likely because (i) the components of the highly-reduced enstatite chondrites only require C/O = 0.95-0.98 [2] and (ii) Fe-carbides can be relatively easily produced on parent bodies by reaction between Fe-metal and carbonaceous matter [6] . However, C/O > 1 could be achieved either by locally adding interstellar carbonaceous dust or removing water. Since the PGC does not contain an interstellar isotopic composition, the cohenite must have condensed in a locally dry region of the nebula [7] , consistent with the formation of enstatite chondrites [10] .
Theoretical calculations of condensation from a nebular gas predict that PGC should condense last in the sequence [11] . This suggests that the PGC is a reaction product of surface-bound chemistry on the Fecores, possibly via a Fischer-Tropsch-type (FTT) reaction, rather than a condensate. If so, the cohenite cores could have initially condensed as metal grains, which were later converted to cohenite. This would also have occurred in a C-rich, relatively dry region in the solar nebula.
Finally, the elongated shape of the Cr-rich magnetite suggests condensation within a strong magnetic field. Pure magnetite typically forms equant crystal forms, but will crystallize into nanorods or nanowires in the presence of a magnetic field [12] . This may require condensation within 0.1 AU, where magnetic fields within the disk exceed 10 mT [13] . 
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